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Bjohipicul Services Program was established within the U.S. Fish and Wildlife 
to supply st cm it ic iniormatmn and mcthmlnbgiesnn key environmental issues 
pact fish and wildlife resources and their supporting ecosystems, The mission of 
gram is as follows: 

> strengthen the Fish and Wi id life Service in its role m a primnry source of 
formation on national fish and wildlife resources, particularly in respect to 
ivironniental impact assessment. 

7 gather* analyze* and present information that will aid decls?«mnLikcTs m the 
cntification and resolution of problems associated with major changes in land 
d water use. • 

i provide better ecological information and evaluation for Department of the 
terior development programs* such as those relating lu encryy development. . 

iiiaEiun developed by the Biological Service Program is intended for use in the 
g laid decision making process to prevent or minimize the impact of de velopmem 
and wildlife. Research activities and technical assistance services arc based on an 
s of the issues.a determination of the decisionmakers involved and their infornia- 
jds, and an evaluation of the state of the art io identity information gaps and to 
ine prinritics. This is a strategy that will ensure that the products produced and 
nated am timely and useful. 

iris hav; heen initiated in (he following ureas: coal extraction and conversion; 
iluntsi genti^rmal, mineral and oil shale development; w liter resource analysis, 
ig sticain alteration*, and western water alloeajiun; ciiastaj ecosystems and Outer 
iniul Sheff development; and systems inventory, including National Wetland 
ry, habitat classification and analysis, and information transfer. 

Biological Scrvites Program consists of the Office of Biological Services in 

gion, O.C. * whicn is responsible for overall planning and management; National 
which provide the Program^ central scientific and technical expertise and 
for contracting biological services studies with states, universities, consulting 

iid others; Regional Staff* who provide a link to problems at the operating level; 

ff at certain Fish and Wildlife Service research facilities, who conduct inhou.se 

i studies. 
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Tidal marshes of the > a 
cover about 13, GOO squsr !• ip* 
proximately the combined c n\'\ ■■■ jon- 
necticut and Massachusetts, From a 
global perspective, marshes form I nar* 
row fringe of intertidal flats along 
ocean coasts, They are vegetated by 
a few hardy species, mostly grasses, 
that have been able to adapt to the 
unusual stresses of tidal flooding and 
salt water, 1 Tidal marshes provide 
feeding and nursery grounds for many 
commercially important fin- and shell- 
fish, Sport fishermen, as weU as 
hunters, are attracted to these areas 
by the plentiful supply of fish, water- 
fowl, and furbearers, The value of 
tidal marshes has been recognized by 
the passage of Presidential Executive 
Order (E.G. 11990) in 1977, prompting 
State and Federal agencies to minimize 
impacts or alterations in wetlands, 
The purpose of. this brochure is to 
provide an overview of the ecology of 
tidal marshes along the Gulf coast of 
the United States, factors afflctmg 
them, and their value, 

Productivity of tidal marshes is 
comparable to, or exceeds, that f of our 



jst fertile agricultural land (as much 
J S tons per acre annually), This 
high productivity occurs because tidal 
marshes are tip boundary or "inter- 
face" between the ocean and the adja- 
cent land, Interfaced in general are 
sites of unusual activity and tidal 
marshes ar^ no exception. They re* 
ceive fresh water r sediment* and nu- 
trients from the land and are also ex* 
posed to salty oceanic waters that add 
additional nutrients, As a result, - 
grasses, grow taH along the boundary 
between tidal streams and marshes, 
becoming shorter and sparser as one 
moves inland, The abundance of food 
and shelter along this marsh edge re* 
suits in a concentration of animals, 
from .tiny invertebrates to game fish 
and fish-eating birds, ■ (See center 
plate) The stems of individual grass 
plants, bathed daily by salty water, 
are coated with a dense layer of mi* 
croscopic animals , ene^eUed algae , 
and bacteria that provide food for 
small animals. Thus, at aU levels the 
interactions between land and flooding 
water contribute to the high produc- 
tivity and value of salt marshes, 



Human Impact 

i 

In the United States, coastal 
marshes have been disappearing at a 



rate ! of about one-half percent per 
year, One million acres of coastal 
marsh have been lost since 1954, as 
documented by high altitude Rem! 
photography of the coast } By the 
year 2000, if the' present Tile of marsh 
loss continues, an additional one mil- 
lion acres will have disappeared. 
Public ■ consciousness, combined with 
legislation * at the State and National 
levels ; has begun to reduce the rate 
of marsh loss from urDMi, agricultural 
and industrial development But other 
more subtle activities that still occur 
in coastal wetlands and in areas up = 
stream may, m the long runp produce 
changes just as important. 

The relationship between these 
activities and wetland alteration is 
often unexpected, For example, con- 
tinual 1 sediment deposition is necessary 
to maintain tidal marshes, Flood= con- 
trol levees on the Mississippi River 
eliminate most of the sediment flow into 
adjacent marshes, resulting in a net 
wetland loss of about 10,000 acres per 
year., Blockage of normal sediment 
supplies to the coast by the Toledo 
Bend Dam on the Sabine River (bor- 
dering Louisiana and Texas) has ae* 
eelerated marsh loss and change J the 
seasonal freshwater flow enough to re- 
duce shrimp migration into the estuary, 
Oil-well access .channels and pipeline 
canals, criss-crossing the deep draft 
navigation waterway in the Calcasieu 
basin of Louisiana, have linked the 
Gulf of Mexico to freshwater marshes. 



Salt water has moved inland, killing 
vegetation whose roots prevent soil • 
erosion, Consequently, wetland vege- 
tation Has changed and orosion rates 
have 1 increased. Toxins and nutrients 
in wastewater from urban and indus- 
* ' trial sources have drained into the up* * 
land end of these canal .complexes, 
'Instead of filtering ■ across wetlands, 
they now enter directly into coastal 
lakes, polluting the water and, in, ex* 
treme c^ses, causing fish 'kills, 3 

These impacts have a common ori H 
pin. The development wis undertaken 
for some worthwhile cause unrelated to 
wetlands, Individually most were small 
projects compared to the larger unfore- 
seen consequences on the tidal marshes, 
Man's activities redirect the enormous 
powers of nature, as a valve switches 
a flow of water. A "chain of related 
events often follows, The examples 
are many, A small dcedged * channel 
becomes a major short cut for water 
flow, with the result that natural me- 
andering channels are abandoned and 
filled with silt, Dredged materials de- 
posited along canals block water flow 
to thousands of acres of wetlands, 
which can no longer function as nur* 
s sery grounds, Pesticides and herbi* 
* cides, carried in nearly undetectable 
concentrations from farm lands in run- 
off water, are concentrated by birds 
such as brown pelicans, peregrine fal s 
cons, bald eagles, and "ospreys, caus- 
ing sterility or fragile egg shells which 
break during incubation, 

The tidal marsh is threatened by 
the concentrated development of human 
society along ; our coasts (Figure 11 
Its future existence depends heavily 
on widespread understanding of -the 
value to man of this* natural ecosystem, 
and oft a broader appreciation of the 
strong ties between the marsh system 
and its neighbors, the uplands and the 
ocean. 

erjcIG 



Origins of 
Tidal Marshes 

. From 5 a geologic perspective , 
marshes are short-lived features of the 
coastal landscape. Compared to rocky 
headlands, such as 'those found on the 
north Atlantic and the Pacific coasts, 
which may be millions of years old, 
most of the tidal marshes of , the United 
States have a life span 1 measured in 
thousands of years, 

' The energy of ocean currents and 
storms moves marine sediments B *sands, 
muds, and clays-along the coast 
where they are deposited in shallow: 
water, . Gradually^ the bottom is ale* ' 
vated, extending .the intertidal lone 
and building sandy barrier islands 
which parallel , the coast to enclose 
shallow bays, Marsh grasses gradually 
colonize the fringing mudflats, stabilize 
ing the surface, spreading slowly out- 
ward into the bay, and fixing the 
course of the tidal streams that mean- 
der through them, 4 These building 
processes are "typical 5 of marshes of 
the south Atlantic coast of the U.S. 
and of the eastern and western Gulf of 
Mexico . 

• In contrast, the other, tidal marsh 
systems of the United States are built 
by rivers carrying sediments into shal- 
low coastal waters. The Mississippi 
River delta is one of the best examples 
of this kind of marsh development, 
This river system has buUt^ 40% of our 
Nation's coastal wetlands,- As the 
Mississippi River '/lows into the * Gulf of 
Mexico, its waters spread out, cur* 
.rents slow, and much of the sediment 
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load is deposited, The sediments build 
up until they reach the water surface, 
at the bame time building out into the 
Gulf in n fan-shaped delta, The pop 
iodically exposed mud flats are ^ slowly 
colonized by freshwater marsh plants- 
because river water keeps the salinity 
low, The river continues to extend its 
course into the Gulf until it breaks 
through its natural levee upstream and 
finds a shorter route to the sea. As 
with any shortcut, this breach soon 
becomes the preferred channel and, 
over" the years, the path of the old 
river is abandoned, The mouth of the 
new channel becomes the site of a new = 
delta/ As river flow decreases ift the 
old 'channel, the old marsh enters a 
destructional* phase; salt water in* 
vades, salinity levels increase, and 
salt-tolerant plant species replace the 
freshwater plants that once occupied 
the area (Figure 2), 

At any time, Aha elevation of the 
marsh surface is a baMce between 
land building upward ^from sediment 
deposition, and land subsiding from 

'consolidation of marsh : sediments and 
from sinking of the land pass, under 
its own weight* In the initial growth 
phase deposition predominates, After 

, the river shifts its course, fewer sedi* 
ments enter the marsh and land subsi- 
dence exceeds sediment .deposition, 
Along the Gulf coast, subsidence ra*es 
are as much as 1 centimeter per year, 
and in v many areas sediment deposition 
is ouch less* As marsh elevation de- 

. cHnes^ the grasses die and the marsh 
reverts to ; a shallow saline lake or bay. 
Historically, this cycle takes about one 
thousand years* 6 Since man has oceu-' 
pied the coastal zone, however, the 
cycle 'has accelerated, Man-made lev* 
ees prevent spring floods from carry* 
ing sUt into the coastal marshes, As a 
result, nearly all of the marshes built 
by the Mississippi River along the cen* 
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A, New Stream Channel Forms 



trai coast of tha Gulf of Mexico are m 

Plans to divert river waiw 
Louisiana's coastal marshes hold poten- 
tial for slowing the rate of wetland 
loss, but the newly forming delta of 
the Atchafalaya River is the only site 
of significant wetland growth along the 
northern Gulf coast. 



Natural Uvee 



The physical characteristics of a 
tidal marsh are determined by sedi= 
mints carried in and deposited by 
rivers or wind-driven coastal waters, 
rainfall and the timing of the spring 
thaw five hundred miles upstream, and 
severe tropical storms originating 

Ocean. Many outside forces also de- 
termine the biological characteristics of 
a marsh, Considering the variation in 
these outside forces, it is surprising 
that there is great similarity in the 
marsh species found all the way from 
the Gulf coast to the northern border 
of the United States , The dominant 
plants in all of these marshes are two 
passes. Saltmarsh cordgrass (Spar- 
Una alterniflora) is found " in true 
tidal marshes. In marshes of, slightly 
higher elevation Spartina patens , 
called salt meadow hay or salt meadow 
cordgrass, occurs . Also widespread 
are salt grass (Distichlis spicata ) and 
black rush ( Juncus roemerlanus ), 
Saltmarsh plants "have adapted to two 
stresses foreign to most land plants^a 
saturated root 2one depleted of oxy- 
gen, and a high salt concentration that 
literally dne out the tissues of most, 
plants , Pernaps the inability of other 
plants to adapt to these stresses has 
left the 'marsh lone free to these salt- 




Of River Segments 



B. Marshes Build Out From The Channel 

Natural Liv§§ = 

Marsh Paats^ffi 



Subsurfsee ^j^l^f* 
River Deposits ^ ^ 




Channel Abandoned 

Abandoned Channel 



New Distributary Channel 
Resulting From 
Stream Diversion 



Marsh Peats* 




Subsurface A tw^ 
Rivir Deposits 



Miiid Marine And 
River Deposits 



Figure 2. On the Gulf coast of the United States marshes formed by river segments typically have i iO0O*year 
c ycie of growth and decay . (A) New freshv. ^er marshes form w hm a r|\ er channel empties into I shallow m< 
depositing sediments and forming mud flits,' (B) Then nail spread, and are colonized by marsh plants, (C) When 
the tiver abandons that channel, ocean forces begin to dominate. The marshes become salty md salt-adapted 
plants invade, Slowly theprsh sinks as sediments compact, The area reverts to a shallow spin sea, 
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tc^rar,: )\v'[\:r. ^\:':\\r. a ";:;:'ih, 

•lip::;:: t -y r^d: ::; 

■A-vli-dsiir.ed bund^r:^ L-:v'^n 
crmmurii'ie*. "hc^e roi:- Jar:-^ ::: ! v 
defied by slightly :/-d:-> 
;i;-r.& of elation, i::-,^; risUj^ , 
h± cjn;enir-:;^ r.d :nurd f:v- 

Marsha and adjacent tidal crocks 
along ihe Atlantic and Gulf :oa 3 b are 
also inhatilsd ty similar spe:i^ :; 
animals . Fiddler crabs-, periwinkle 
snails, grass shrimp, silvar&ide and 
mud minnows, chipper rails and red= 
winged blackbirds are common resi- 
dents of all tidal marshes. Even ihe 
migrating members of the community- 
shrimp, menhaden, flounder, ancho- 
vies, mullet, wading birds and v-Tster- 
! owl-are the saint; or closely related 
species from north to south, Climatic 
j[*Yit*nT^i"»£ ( fny ^vn.ni^!?, rninfrtl; , Ion - 

perature extremes, and sunlight, seem 
to take a back seat to flooding and 
salt stress. determining so much 
the kinds of plants and animals thai 
inhabit the marsh, as the length of Lhe 
growing season and therefore its pro- 
ductivity. 

Perhaps the most interesting 
forces thai sitape ;* mar.-h .*re Iht 
cyclic ones, the annual cycle of the 
seasons determined by the orientation 
of the earth to the sun, and the tidal 
cycles controlled by the orbit of the 
moon around the earth , On the Gulf 
coast, tides flood and ebb once every 
24 hours 50 minutes, while on the At- 
lantic and Pacific coasts tides occur 
twice during that period, This rep- 
lar pulse is Uke breathing for an ani- 
mal Falling waters expose marsh soils 
to air, replenishing the oxygen needed 
by nearly all living organisms, Rising 
tides carry in sediments and nutrients 
necessary for plant growth , and flush 
from the sediments accumulated meta- 
bolic wastes : Receding waters carry 



these vrss;^ the mrsh w::h 
plan: dti- -:A di^::ved 

sJ^r.lC II: t : 1 0 T 1 3 . ^iVyj W^.r l-.i 
d:trk Th* activity cf marri 

animals an:: adjusted :o this /. vj, 
Fiddler :rnts are native at lov; tide 
and Inactive at hi£h tide. Oysters in 
the Lr^'dd?.! zo^ open their valv^ 
widest to feed during high [ices. 

Oysten and fiddler crabs m no: 
the only marsh animals to respond tc 
;hs sun and the moon, Microscopic 
single-celled diatoms ¥ living near the 
surface of the marsh mud: time their 
vertical migrations of fractions of an 
inch to move up into the light during 
the day, and down into the sediments 
at night. The same is true for many 
liny aquatic animals which move up 
rmd down in the water column in re- 
sponse to lipL 

These cycles are not just inter- 

scientists ana maae tne subject of Re- 
vision documentaries: The future of 
nearly all of our coastal fisheries de= 
ponds on our appreciation of complex 
interactions of daily , monthly , and 
seasonal cycles that program the 
m, J, ments of virtually every major 
coaxal fishery species, The details 

species, but the pattern is similar to 
that of the brown shrimp (Figure 3). 1 
Generally these species spawn offshore 
m the ocean. The floating larvae, too 
small to swim far under their own 
power, are carried passively by ocean 
currents through tidal passes into 
coastal estuaries , They move into 
fringing tidal marsh-pond complexes 
where the shelter of the marsh and the 
abundant food supply provide a secure 
nursery ground, As juvenile shrimp 
approach maturity, they return to the 
ocean to complete their life cycle, 
Scientists have only begun to under" 
stand the cues that enable an animal to 
follow this complex route. Once into 



:w^s o; strong tidal currents, th^re is 
s:mo evidence :h. r ;t larva? .ir.d ;uv-:"il :^ 
rid- with currQ-nu which carry i:v:.z 
•due ;he marsh, but move down ir:. 
the hoi^m muds to escape ebbing 
tid-js, While in the ^rshes, iht* 
[Veding activity of these st*3 II organ- 

is synchronised to both the tid-s 
rind the day-night cycle. High water 
enables the juvenile shrimp to move 
into and feed in flooded marshes and 
shallow marsh ponds, Feeding cccurs 
primarily at night when hungry preda- 
tors are relatively easy to avoid, 
Emigrating shrimp swim from bottom 
muds into the water column to move 
passively with ebb tides, principally at 
nipt= The largest migrations coincide 
with the strongest tides that occur 
every 23 days when the moon and the 
sun are in line with the earth. 

This part of the tidal marsh story 
would be incomplete without mention of 
trie ducks, coots ? ana geese, wnose 
annual migrations are regulated by the 
relative lengths of the day and night. 
They move annually from Alaskan and 
Canadian breeding grounds across 
thousands of miles of land to winter in 
marshes along the Gulf coast. Gener- 
ally, these groups of birds prefer 

snow goose and numerous species of 
dabbling and diving ducks are com- 
monly found in tidal marshes, espe- 
cially in low bnlinity brackish 
marshes, 3 



Marsh Food 
wain 



Tidal marsh zones have been 
called nursery grounds because of 
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tr.eir i-v;?;:^, by young sarins fish 
r...: sh;%i;^h, The term is appropriate 
V-rcnuaf the lon^r sir.Li.jus marsh-bayou- 
sdges provide secure shelter and food 
i? abu-dsn:. But tidal isrshss arc 
much ~;re than nurseries, On the 
Gul: coast, these marshes support high 
e:neentr?*:W5 of overwintering ".v*i*r- 
fcwi; year h and ysar out they pro- 
duce large yields of nutria and :::usk- 
rat, and fish and shellfish. This 
large production of anunals is possible 
for two reasons: the hip level of 
plan: growth and the simple food 
chains of the marsh ecosystem. Both 
of th.?se, in turn, result from ths po- 
sition of the tidal marsh between the 
land and the ocean. 

Consider plant growth first, AO . 
living animals, man included, derive 
food ultimately from plants which man- 
ufacture organic materials from water, 
carbon dioxide and a few minerals, 
Sunlight provides the energy for this 
process, called photosynthesis: Man 
uses fossO energv sources to boost his 
food production, that is, to fuel trac- 
tors, to manufacture fertilisers . and to 
process foods. In the same way, the 
plant production of the marsh system 
is subsidized by the energy of tides 
and of rivers which continuously re- 
plenish the nutrients marsh plants re« 
quire for growth. Rainfall far up- 
stream ;vash?s fertile son off Lbs I..mi, 
especially farm land, into streams 
where it is eventually carried to the 
const, As silt-laden river water tra- 
verses an estuary, the rhythmic tidal 
pulses push the water over adjacent 
marshes where the dissolved nutrients 
rnd the nutrients attached to fine soil 
particles become available to stimulate 
the growth of plants. Marshes are 
such effective nutrient traps that they 
are being used in some places to puri- 

tA term used in South Louisiana to 
mean a tidal stream, 



:y sewage water, So efficient is this 
natural system for g?ovin| grass that, 
on a per acre basis, each year's pro- 
duction is as great as on ^ur -oil ; v 
tfcsivel" cultivated farm land,' 

Were parsh grassy the only 
source of food for aquatic esitsumeec, 
the estuarine ecosystem would act be 
as productive as it is, But other 
plants (planktonie algae, sea grasses, 
and faenthic algae) flcurish Li the 
waters adjacent to the marshes, and it 
is the combined productivity of iH 
these groups that accounts for the im- 
portance of the marsh-bay system, in 
aquatic systems, the food chain starts 
with one-celled microscopic flcaimg 
piants-phytoplanktonic algae-which 
grow and multiply in the dilute nu* 
trient broth of sunlit surface waters, 
These algae form the base of a grazing 
food web because they are cropped di- 
rectly by minute floating animals called 
zcoplankton; by fishes such as the bay 
anchovy and menhaden; by clams; and 
by oysters, which strain water 
through their gills to concentrate the 
algae before ingesting them, Phyto- 
piankton production is especially high 
in estuarine sy "terns, because of high 
nutrient concentrations, 

The other aquatic plant group 
that supplements phytoplankton pro- 

henthie algae that can grow on the bay 
bottom bWause sunlight penetrates 
through the shallow water. The im- 
portance tif this plant community varies 
with the type of substrate and the 
depth and clarity of the water. Where 
sediments are relatively stable and the 
water clear, sea grasses may abound 
as they do along the eastern coast of 
the Gulf of Mexico, In turbid waters, 
low light intensity and smothering Sid* 
nnents often prevent sea grass growth, 
In these situations, bottom-dwelling, 
single-celled diatoms often flourish. 



rivir.f a golden mtri to tha soft sud 
5ur:j:e : 

Theie greupi of punts together 
produce very high levels cf organic 
3?.;:er in tidal nsrsh systms, How- 
svsr, i: is nor a: aH sbvisus how the 
living sarin passes are used b" ^i* 
saliT Although there is evid'-r* -hat 
ducks and geest feed dirictly on 
carsh plants , these animals are often 
quite selective, eating the seed clus- 
ters only, or the underground tubers 
of relatively uncommon species such as 
three-cornered grass, The dominant 
grasses ascapi unscathed. These 
grasses aiso escape direct grazing by 
estuarine fish and shellfish. Thus the 
role of marsh grass m the food chain 
was for many years problematic. Since 
the early 1950s, evidence has accumu- 
lated that marsh grass contributes sig- 
nificantly te aquatic productivity after 
it dies. The decaying marsh grass 
and resulting dissolved organic ma- 
terial are flushed from the marsh by 
tides and storms, becoming available to 
aquatic consumers indirectly.* 

It is difficult to quantify the rel- 
ative importance of each of the sources 
of organic food, but geologists in Lou* 
isiana have estimated that phytoplank- 
ton , boEtom-dw^iing plants and marsh 
grass each provide equivalent amounts 
of organic material to the estuarine 

marsh-estuarme systems where open 
water areas are large compared to 
fringing marshes, phytoplankton pro* 
ductivity predominates, with dead 
plant material from upstream an impor- 
tant food source only when river in- 
flow is significant^ 0 

In addition to the diversity of 

^Another, probably minor, pathway of 
food energy f hw from marsh to 
water is thf.ugh minnows and small 
shellfish feeding in the marsh during 
high tides, 
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plant produoo ancj their high levels 
of productivity, the sispls attiisriM 
food chains nra a second reason for 
the high yield of commercial species, 
Animals use energy not only b jrov\ 
but also to govs about in search of 
food, to digest what they eat, tc avoid 
predators, and to counteract changes 
in water temperature and salt concen- 
tration, No energy conversion is one 
hundred percent efficient and same 
energy is lost as it is transferred up 
each step In the food chain. As i 

Ejfly Fall 



role of thumb, 1CCO calories of plant 
organic energy will support only scout 
ICO calories of a grazer (an animal 
which eats plants), 10 calories of a 
carnivore tan animal which eats other 
cabals), and 1 calorie of a top carni- 
vore (an animal at the top of the food 
chain), .-.i a consequence, short sis* 
pis food chains produce much more 
harvestahla food thin do long complex 
ones. In tidal sarsh systems, the 
aenhaden, the mcst abundant cos* 
aercia! fish species of the Gulf coast, 



graaes pliytoplanstton diroot.v, a one 
step food chain, 

Many other animals depend on a 
"fie'rtass" food chain in which sea 
jrasses sr.d parsh f raises ire the raw 
materials, The terra detritus comes 
from a Latin word meaning 'worn 

«V'l.i V, •'»; -S'.i. »,> 

geologists, it refers to the decaying 
remains of slants and animals. ■ A de- 
tritus food" chain is one In which 
plants are not grazed while alive, but 
are used after they die, The decern- 





figure 3, The brown shrimp is typical of mar.) marine animals ft at spawn ef&hsre, neve into the tsieirv as juveniles, arid emigrate to sea spin m sdete. Their sojourn 
in {he estuary corresponds with the time of peak food production from the adjoining marshes, 
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Fpn 4, The food that marsh and estuarine animals depf nd on comes from three mtm floaiinp single celled aigae (phytoplafiktan)i m grasses and hgnlhic alpe, and 
marsh grasses swept into (he adjacent water, Certain animals prefer each of these plant food sources t while other carnivorous fish ind birds eat only other animals, In this very 
simplified illuslralionof mar§h«estuarv Tood ciiatti^ of a Louisiana salt marsh* the bar gr.ph illustrates the annual production ofesch group of organissnsi (Multiplying each 
number by 10 approximates the production in pounds per acre,) The height, of the ban decrease dramatically is the animals Seed further and further from the plant 
food bi^i \ ■ 
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shredded by smai 
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snails 
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Figure 5. Marsh grasses fed the detrital mill* Small marsh animals physically shred the dead grass, enabling 
bacteria to invade it and break it down chtmiealiy, so that animate can assimilate it and pw. Their waste 
products are recolonized by bacteria and the eycie i§ rcpiei 



posing remains ai eaten by scaveng- 
ing animals ? whic. are in turn eaten 
by carnivores as in a grazing food 
chain, Three differences distinpish 
the M detritus n food chain from the 
grazing food chain. First, bacteria 
play an important role, breaking down 
tht ceHulosi* in grassis, which is in* 
digestible to finals, to a usable ehem- 
: cal form. Without exception, higher 

Is do not manufacture the neces- 
sary emyiai to accomplish this, Even 
a cow suit dapend on the bacteria in 
Its rumen (stomach) to break down the 
grass it eats. The detrital system of 
the salt marsh performs exactly the 
same function in the water where 
broken bits of plant material wash 
back m forth with the tide, It is a 
kind of external "rumen, and its pro- 
duces gupporL a major EliSh-eStuariiC 
food chain. Second, because nearly 
all of this decomposition occurs on or 
in the bottom sediments, the scaveng- 
ing animals are predominantly bottom- 
dwellers (for example, very small 
wormlike nematodes 1 and crustacean am- 
phipods and isopods) or bottom-feeding 
fish md ' shellfish. These animals 
ingest the decaying plant-bacteria ma* 
terial, strip from it and assimilate the 
bacteria, and egest the remains in 
neatly packaged fecal pellets that can 
be colonized again by bacteria (Figure 
5), Finally, tides and storms are im- 
portant m the estuarini detritus food 
chain. They aid in breaking up the 
plants and flushing the detritus out of 
the marsh into the shallow estuarine 
waters where it becomes available to 
aquatic animals, 

Like the grazing food chain, the 
detrital pathway is also efficient, Bac- 
teria have been shown to incorporate 
dead grass into their cells with an if* 
ficiency greater than 20%; and shrimp, 

*A~ fibrous substance making up the 
call walls of plants. 
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the most valuable Gulf fishery species, 
feed directly on the resulting detriial 
material, The most valuable fishery 
species on the Gulf coast ail have 
short food chains , feeding directly on 

Vcks of 
Tidal Marshes 

Marshes are economically valuable 
for fisheries far beyond the number of 
fishes that are caught directly in adja- 
cent tidal streams, Most of the imror- 
tant ctfastal fishery species of the 
United States must have access to es- 
tuaries and marshes during some phase 
of their life history, Recent research 
has revea^d how important this aspect 
of -the mar h is; shrimp catches in 
fisheries around the world are directly 
related tu Lne area of nw&h ill the 
shrisp nursery grounds, not to the 
area': of estuarine or offshore coastal 
waters where they are caught, 11 

Protecting fisheries is not the 
only ^economic reason for conserving 
wetlands. The waterfowl that crowd 

i 



Gulf C035: marshes during the winter 
create a hunter's paradise, and fur- 
bearing Luskrau are regularly trapped 
in brackis.: mrslm Harder to quan- 
tify are other free services provided 

■T czc-Tl'tolc ■ i-'ravaa - 2 ' o '-■ - v 

flooded by tidal waters, the vegetation 
traps sediments which might otherwise 
block navigation channels and harbors, 
For example, when the great marshes 
o"' L. f . :-: : .:the:;stem coast of England 
v;-jre first eked and filled in the 19th 
ci^ur, il: the natural harbors silted 
?«. - 3 result, corstant dreddn? at 
a considerable cost o the public be- 
came necessary to k<ep the harbors 
operational. 12 Wetlands also buffer 
inland areas from the damaging effects 
of severe storms, acting as huge water 
reservoirs that reduce flooding in sur- 
rounding uplands. 

-Even more difficult to quantify 
are the aesthetic values of wetlands. 
Conversations with coastal residents, 
hunters, and sport fisherman usually' 
reveal a deep appreciation for the 
beauty of wetlands, Our inability to 
put a dollar value on this kind of ex- 
perience does not make it any less real 
or less important, 

The diversity of these values 
leads to a ierious problem in attempts 
to reserve wetlands; the private 
owv , s of a marsh seldom sees the dol- 



lars generated from the living re* 
source* of his land. On the Gulf 
coast he may lease his wetland for 
trapping and for duck hunting for 
about $10 an .acre a year, In con- 

wetlands the annual value of an acre 
of coastal marsh for commercial fishing 
was estimated at $34, for commercial 
trapping $3,47, and for sport fishing 
$12, 13 " The wetlands along Lake Mich- 
if en are estimated to have an annual 
value of 131 per acre for waterfowl 
hunting. 14 The protection marshes 
afford inland urban areas against, 
storms and their water-cleansing 
action save the public thousands of 
dollars per acre- annually, 15 Thus, 
the value of the marsh in its natural 
condition is small indeed to the owner, 
compared to its value to the general 
public. The wetland property owner's 
economic incentive to drain and de- 
velop private acreage conflicts directly 
with the public's interest in maintain* 
ing the benefits of a natural marsh. 
This conflict will intensify as popula- 
tions along our coaits expand and I 
pressures to develop natural areas in* 
crease, A public informed of and in- 
terested in the functions and values of 
coastal wetlands is the best safeguard 
to insure reasonable protection of our 
wetland heritage. 16 
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'Goyelink, J- G M and R, H. Baumann, IPSO, Wetland 
inventerieii wetland !o§ along the United Slates coai, 
ZettichriR fur Geomorphelop 34:173*187, 

tfemM, I G.j C. L Cordis, and J, W. Ptaou, 
1979* An ecological eharaderbtion study of the Cheriier 
Plain coaxal ecOfyrtefl! of Louisiana and Texas. J vol, U J, 



i ish and Wildlife Service, Office of Biolofpi Services, 
through 7S/11. 
■Miller, W* R M and F- E. Egler, 1950, Vegetation of the 

Ecei, Monogr. 15; mil 

^Turners R* E M and j : G, Gosslirtk, I WS, A note dii 
standing crops of Epsrtins dhmijlom in Texas and 
Florida, Conlrib, Mar, Sci. 19;11>!I8, 

-Frazifr* P, 1967* Recent deltaic deposit! of the Missis- 
appi River, their development and chronology, Trans, 
Gulf Coast Assoc, Geo!, Soc. lU^ll I 

^Condrey, R. E, 1979. Draft envtronmiiital impact j 
statement and fishery management plan for the shrimp / 
fishery of the Gulf of Mexico, United States waters, Gulf of 
Mexico Fishery Management Council, Tampa, FL, 220 pp. 

? TeaI, j, Mi, and M. Teal, IMS, Life and death of the 
salt marsh. Little, Brown and Co,, Boston, MA* IIS pp, 
§ Hopkinson, C, S„ J. W. Day, Jr., and B, T. Gael. 
1973, Respiration studies in a Louisana silt march* An, 
Centra. Cienc. del Mar ¥ Limnol, lata Nat, Autun, 
Mexico 5(1)^2^238, 

,9 Nixon, S, W, 1980, Between coa&a! marshes and coal* 
tal wafers— a review of twenty years of speculation md 
research on the role of salt marshes in e^uarine productive 
ity and water chemistry in P, Hamilton and K, Mcdonald, 
eds. Estuarine and wetlands process. Plenum Press. New 
York (in pirn). 



1 'Turner, R s E. 1977, InteHidai version and cow* 
merci*| yields of penseid shrimp. Trans. Am, Fish, Soc, 
106:411-416, 

op mi landscape conservation. Vol, j. Benchmark Pap- 
er in Geology, Dowden, Hutchinson and Rose, 
SirsL'dsbufgi PA. 

ij Mumphrcy { A, ],, J. S. Brooks, T, D* Fas, d B, 
FromheRi f, j, Mink, and j, D, Wilkinson, 1978, The 
value of wetlands iti the Barataria Basin* Louisiana. DepL 
j of Transportation and Development Coastal Resources 
Prog™, Baton Roup, LA.151 pp. 

"Jivmld, E M and C N. Raphael, iSTg, Fish, wildlife* 
md fecftational values of Michigan*! costal wetlands, 
Michigan Dept. of Natural Resources, Unsng, % pp, 

"GmIUi I G..E. I OdtuHi and R, M. Pope, I W. 
Tire value of the Udm! marsh. LouMana State University 
Center for Wetland Resources* Baton Rouge* Sea Grant 
Pub!, No, LSU-SGJUB. 

^Recommended general reference on tidal marshes 
ire; Teal, j, M., and M, Teal {set note 8 above); Ntering, 
W, A. 1966. The Ufe of the nanh. Me0raw4Iil! Book Co,, 
New York, 232 pp; Homiti, L L, 1 HI. Our Nation's 
wetlands, Interagency Task Force Report, Coordinated 
by Council on Environmental Quality* U.SL Government 4 
Printing Office, Washington^ 70 pp,' 



